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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CRITICAL HARDWARE
NUMBER: 06-1C-D114-X

SUBSYSTEM NAME: ARS - ARPCS

REVISION: = & o1/1204
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LAU . N2/O2 GONTROL PANEL MC250-0002-1001
CARLETON TECHMOLOGIES 27 20-0001
SRAU . VALVE, SELECTOR, OXYGEN 1-4-D0-54-43

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
QUANTITY OF LIKE ITEMS: 1

FUNCTION:
MANUAL ISCLATION VALVE - EMERGENCY CXYEEN (1.88) SELECTOR VALVE

PROVIDES THE CAPABILITY TG CONNECT OR ISOLATE THE AUXILIARY QXYGEN AND
THE PRSD CRYO OXYGEN DISTRIBUTION SYSTEMS. WHEN THE AUXILIARY OXYGEN .
STORAGE TANK IS NOT INSTALLED THE VALVE SERVES ONLY TO ISOLATE THE
INACTIVE AUXILIARY QXYGEN SYSTEM. THE LISTED FAILURE EFFECTS ARE FOR THE
CASE WHEN THE AUX O2 TANK IS NOT INSTALLED. THE FAILURE EFFECTS FOR THE
CASE OF THE TANK BEING INSTALLED WILL BE ADDRESSED IN THE MISSION KIT FMEA
CN A MISSION BY MISSION BASIS.
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REYISTIONS Z2 C1/68/%0

SUBSYSTEM:  ARS - ARPCS
LRU :M2/02 COMTROL PENEL CRITICALITY OF THIS

[TEM HAME: VALVE, 5sLICTOR, QXYGzd FAILURE MODE:1/1

om0 4R M b R NE N ML R

FAILURE MQDE; -
GROSS EXTERMAL LEAKAGE (1.19 VALVE SIDE OF 1.38 VALVE POPPET AS WORST

CASEY AUX. 02 TANX NOT INSTALLED

MISSION PHASE: ;
°L PRELALMNCH

Lo LIFT-0FF
Co ON-OREIT
od DE-QRE[T
L3 LAND NG 3AF1HG

VERICLE/PAYLOAD/KIT EFFECTIVITY: 102  [oiimela

' 103 CISCSVERY
104  aTLAHTIS
105 ENDEAVCUR

kF R

CAUSE: s
MECRANICAL SAOQCK, WIBRATIGN, CORRASICH, CONTAMENSTION, MATEZRIAL QE-ZLV,
IEAL MATERIAL DEGRA0ATION

CRITICALITY 11 QURING INTACT ABORT ONLY? NO
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- FAILURE EFFECTS -
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{A} SUBS(STEM:
UNCONTROLLED "02 FLOW INTO CABIW.
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DAGE 7 PRINT DATZ: J1/39/30

SHUTTLE CRITICAL ITEMS LIST - ORBITER NUMBER: 06~1CE-0114-03

(BY INTERFACTNG SUBSYSTEM{:):
A0SS1ALD HIEH P02 UNTIL CIRRECTIAG ACTION (C/A) TARES EFFECT.
FOSSIALE FLAMMABILITY LIMIT VICLATION.

_(C) MISSION:
ABORT J7CISTON. LES/AIRLOCK 02 SUPPORT HAS BEIN LOST iF LEAKAGE IS
STENIFICANT. TABIN 02 MAKE-UP CAPABILITY IS STILL AVAILABLE.

(0} CREW, WEHICLE, AND ELEMENT(S):

GROSS EYTIINAL LFAKAGE RESULTS 14 IMADENUATE 22 SUPPLY TO LES STATICHS.
THE LOSS OF _ES SUPPORT CAPABLLITY MAY AESULT IN LOSS CF CREW [F LEAK
AATE PROMIEITS LES SYSTEM PRESSURIZATION AND LES ARE REGUIRED. NOTE -
[N AN 3.3 PSIA HOLE IN CABIN CONTTHGEHCY MOOE, AN EXTEANAL LEAK
ALLOWING FLOW INTD THE CABIH MaY NQT BE SATASTRCRHIC SINCE THERE 15 A
0SSIBILITY OF SAFELY BREATHING THE C2BIW AIR, INTD WHICE THE 02 (%
LEAEING, 3Y IAISING LES YISOR3, THE #CRSY JASE FAILURE WOULD 2E N THE
CASE OF & CONTAMINATED CABIY ATMOSFRERE, WHEN LEAKAGE PREVENTS

. ADEJUATE FLOW TO LES STATIONS AND CABIM IR WAY NOT 3E SAFZ FIR
IREATHING.

(E) FUMCTIONAL CRITICALITY EFFECTS:
HONE
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{A) OESIGN:

ALYE 300 TS MARE 3F A061-TA ALLMINUM INOQDIZZJ FOR CORSQSICN
RESTSTANCE, FITTINGS ARD MADE IF 7-4 34 ZONOITIONM A CRES, ohkiCH i3
ARESIPITATION HARCENED CIRROSIOM RESTSTANT STEEL AND HAS 4 HIS

STRENGTH TO WEIGHT RATIO. STATIC SEALS ARE MADE QF STLASTIC 675
SILICOME XUBBER. POPPET IS PRESSURE {OMPENSATED THROUGH THE USE OF
JYNAMIC SEALS AT EACH END, WHICH SLIBE QM THE WwALVE SVEM. VALVE STeM
15 HIGHLY POLISHED FOR EASE OF JPERATION [REDUCED FRICTION PRAOTELTS
SEALS}. DYNAMIC SEALS ARE ALSD SILASTIC &75 SILICONE AND ARE
LUBRICATED WITH BRAYCI LUBE, SILASTIC 675 SILICONE RUBBER HAS GOQU
AESISTANCE TO ENVIRONMENTAL EXPOSURE, FLEXING AMND FATIGUE. [T AL3Q HAS
oW FLAMMABILITY AND QUTEASSING, 7THE OICME AESISTANCE OF SILICONE
AUBBER [S EXCELLENT. BRAYCD LUBE IS COMPATIELE WITH LJW AMD HIGH
ARESSURE GO2, INLET/QUTLET PORYS ARE FILTER PROTELTED TO 25 MICRONS.
CONSTANT SEAT FQRCES DUE TO BELLEVILLE CLOSIVG SPRING ELIMINATE EXCESS
SEAL AMD SEAT WEAR. OPERATING FORCZ [5 4.5 POUNDS MAXIMUM AND i3
TNOEPENDENT OF PRESSURE LOADS. THE MOST PROBABLE LEAK (TW0 CUT O-RINGS
#ORST CASE) IS ESTIMATED AT L20 SCIM (0.017% L3/HR).

{B) TEST:
ACCERTANCE TEST — ATP ON VALVE INCLJOES PROOF TEST AT 1900 P3G fl.5

Q6-1C - 23



FaE:, 3 PRINT DATE: 01/09/%0
SHUTTLE CRITICAL [TEMS LIST - ORBITER HUMEER: ﬂE-IEIihlld-DJ

TIMES SPERATING PRESSURE) FIR A MIMIMUM 9F 5 MINUTES 3WD LEAK TEET A%
1280 #SIG WITH 2.0 SCCM MAX LEAKAGE, ATP AN N2/C2 [ONTRCL PANEL AZ AN
ASSEMBLY TNCLUDES EXAMINATICN CF FROQUGT, RAODIOERAPHIC INSPELTICH,
PA0CF PRESSURS AT 1870 =/- 20 F5IG, AND THTZINAL LEAKAGE TEST [LEIAY
TEST USING GMZ) AT 200 +/- 15 PSI5 AI7d 877ALGEN SvSTEM aT 4 LOWER
SRESSURE - ENTIRE PANEL LEAKAGE S LIMITED 72 11,0 SCCM MAX.

QUALIFICATION TEST - LIFE CYGLE TESTING - 1000 CYCLES AT 1250 PIlG,
AIMPANENT BURST PRESSURE [$ 6700 PSIG. SUBJECTED T THE FOLECWING A3
BART OF THE N2/02 CONTROL PANEL: RANDCM fIBRATION SPECYRUM - 20 70 120
47 INCREASING AT 3 DR/DCTAVE TO 0.23 G*=2/HI AT 150 HZ. CONSTANT AT
0.03 G**2/HZ EROM 150 T0 1000 HZ, JECREASING A7 § CB/OCTAVE FRCM LOch
TO 2000 HZ FIR 48 MINUTES PER AXIS FOR THRED CRTHOGOMAL 2XES. JESIGN
SHOCK - 206 TERMIMAL SAWTSOTH FULSE COF L1 MS DURATION IN EACH DIRECT.ON
(F THREE ORTHOGGMAL AXES$S. ATP 7O VERIFY LEAKAGE {5 PERFORMED FTER
SHOCK AND YIBRATION TESTING.

IN-YEHICLE TESTING - AFTER [NSTALLATION THE ¥2/02 CINTROL PANEL .3
JYERPRESSURE (1072 - 1283 P3IE) TESTeD.

TMRSD - $00, 100 ST 02 IMERGINCY JREATHING SYSTIM 1 & 2 LEAK TosT 5
SEAFORMED PRICA TO FIRST IETLIGHT M0 TUERY FIyE FLISATS 4T 9C0-380 P3i,
TOOSCCM MAY LEAKASE. - INFLIGAT CHECKOUT DURING EACH MISSION WILL JERIFY
MO GROSS EXTIRNAL LEAKAGE.

{C) INSPECTION:
IETTIVIMG INSPECTION
W MATERIAL WERIFISD BY THSPECTION AT SURPLIZR,

SONTAMINATION CONTROL
~UEANLINESS LEVEL 2004 PER MAGLLO-301 4MD 110 ML R[NSE TEATS ¥ERIFIED
v IMSFECTIOM.

JSSEMBLY/INSTALLATION

“OROUES YERIFIED BY INSPECTION. SPRING FORCES YER[FTed BY INSPECTICN.
JIMENSIOMAL CHECKS PEREQRMED BY INSPECTICM. MIPS FoR CONCENTRICITY AND
jERFEEDICUL.HHITT. 10X WISUAL IMSPECTIGN ON SEAL RING VERIFIED BY
INSPECTION.

TRITICAL PROCESSES

INLET FILTER WELD VEREFIED BY INSPECTION. 2aK7S PASSIVATION AN
ANODIZING VERIFTED BY INSPECTLON., HEAT TREATMENT YERIFIED BY
"NSPECTION. SOLDER COMMECTIONS VERIFIED BY INSPECTION TQ BE PER
MHB5300.4{JA). POTTING VISUALLY VERIFIEQ BY INSPECTION. APPLLCATICN
IF LJBRICANT ON SEAL RING VERIFIED BY TECHNICIAN,

NONOESTRUCTIVE EVALUATICN
LEAK TEST IS VERIFIED BY INIPECTION.
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TEETING L o
ATR yERIFIZQ BY INSFECTION. QUBBLE PJINT AND JELTA P Y257 OF wNLZy
FILTEZR WER[FIcD BY [NSPECTION.

HANDLING /PACKAGING
YANDLING, PACKAGING, STORAGE AND SHIPPING PROCIOURES ARE VERIFIED.

(D) FAILURE HISTORY:
NGO FA[LURE HISTORY APPLICABLE TO EXTERNAL LEAKAGE FAILURE MOUE. IHE

[SOLATION VALYE (1.58) HAS SUCCESSFULLY BEZN USED THRCUGH THdE SAUTTLE
PAGGRAM CONSTOERING THIS FAILURE MODE.

(E) DOPERATIONAL USE:
1. C23W ACTION -
PEAFORM LEAK [SOLATION AND HIGH 02 COMCENTRATICN TRDUBLF:rCE| NG,

2. TRAINING —— g
STANDARD ECLSS TRAINING COVERS THE GENERIC HIGH Q2 CIHCENVARAT N

FFECT OF THIS FAILURE.

3. OPERATIONAL COMSIDERATION

i, REAUIRES PCS (2 SYSTEM ISOLATION [MORMALLY CROSE vIED).

3. PRECLUDES 4SE JF LES UHMLESS LEAK TS EMALL ENCUGK 73 PEIMIT
STMULTANEZUS =5 iS¢ PLUS 02 LEAKAGE -0 CAEILN.

£, REFEAENCZ LDSS/FA[LURE FLIGHT RULES.

1, REAL TIME SATA SYSTEM ALLCWS FOR 3R0UN0 MONITORING.

. HIGH Q2 CONCENTRATION INM EAEI“ RECUTRES STUOND FATLURE IR LES
USAGE .
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WL ABILITY ENGINEZRTNG: 0. R. RISING DRfl. —.
JESIGN ENGINEZRING 1 X, KELLY #&Lm(f =z D S‘ti-’lff:fhl'}

WALITY ENGINEERING @ M, SAVALA j/3 3 T g s
NASA RELIABILITY : T HE Bl <Ho/F0
1ASA SUBSYSTEM MANAGER - : Y B 57 00

YASA QUALITY ASSURANCE
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